A universal gene carrier platform for treatment of human prostatic carcinoma by p53 transfection.
Our previous work showed that a charge-reversal layer-by-layer nanosystem, PEI/PAH-Cit/AuNP-CS, effectively facilitates cellular uptake of siRNA and enhances the silencing efficacy of MDR1 siRNA. Here, the plasmid loading capacity of this vehicle was examined using EGFP-N1, and the plasmid release profile was determined in response to pH changes. The cytotoxicity of the EGFP-N1/PEI/PAH-Cit/AuNP-CS complex against HeLa and 293T cells was almost negligible. PEI/PAH-Cit/AuNP-CS efficaciously delivered the plasmids EGFP-N1 (encoding green fluorescent protein) and pGL3.0 (encoding luciferase) into 293T and HeLa cells, thus verifying the universality of PEI/PAH-Cit/AuNP-CS as a gene carrier. The results of an inverted fluorescence microscopy, flow cytometry (FCM) and western blotting methods demonstrated that PC-3 prostate cancer cells treated with EGFP-p53/PEI/PAH-Cit/AuNP-CS expressed higher levels of GFP than cells treated with EGFP-p53/PEI. Furthermore, PC-3 cells treated with EGFP-p53/PEI/PAH-Cit/AuNP-CS showed reduced cellular viability and increased nuclear fragmentation, consistent with elevated p53 expression. Propidium iodide (PI) flow cytometric assays were conducted to demonstrate that EGFP-p53/PEI/PAH-Cit/AuNP-CS elevated the level of apoptosis in PC-3 cells. Western blotting and caspase activation studies revealed that EGFP-p53/PEI/PAH-Cit/AuNP-CS complexes may induce PC-3 apoptosis via the mitochondria-mediated signaling pathway by up-regulation of Bax, down-regulation of Bcl-2, and activation of caspase-3.